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A Systematic Comparison between the Places of Stars given in the 
Cape Catalogue for 1880 and the Radcliffe Catalogue for 1890. 
By E. J f Stone, M.A., F.R.S., Radcliffe Observer. 


My wish is that the Radcliffe Catalogue for 1890 should be 
regarded as a continuation and completion of the general survey 
of the southern sky, which I commenced at the Cape in 1870. 
The agreement or disagreement of the results of these Catalogues 
is therefore, from my point of view, one of primary importance. 

In collecting the materials for the Cape Catalogue, 1880, the 
chief object in view was to fix the positions of well-distributed 
zero points from the South Pole, N.P.D. 180°, to less than N.P.D. 
115 0 , with all the accuracy attainable within the limits of the 
probable error of the mean of at least three observations of each 
element. In the collection of the materials included in the 
Radcliffe Catalogue the same plan has been followed for the stars 
from N.P.D. 115 0 to the Equator. But it was my earnest wish 
to render the results as independent as possible ; and to trust to 
the agreement or disagreement of the results which overlap as a 
test of the accuracy attained. I, therefore, purposely made the 
Oxford observations well overlap those at the Cape to afford 
materials for this comparison ; and I need hardly say that I have 
looked forward to the result with some natural anxiety. 

The comparison has now been systematically and regularly 
carried out. The number of observations compared has been very 
considerable \ and the work of comparison has involved much 
arithmetical labour ; but the results can be exhibited in the form 
of tables, without taking up any great amount of space. 

I have also added a comparison between the Radcliffe results 
and those of the Greenwich Ten-year Catalogue for 1880. The 
systematic differences are nearly the same as those between the 
Radcliffe Catalogue, 1890, and the Greenwich Five-year Catalogue 
of 258 Fundamental Stars for 1890, given in the Monthly Notices 
for November, 1894 ; but the comparisons given in the present 
paper include a much greater number of stars. 

The positions in the Radcliffe Catalogue, 1890, for stars of 
much greater N.P.D. than 115 0 are not, of course, of much value, 
either in R.A. or N.P.D., except for discussion of questions of 
refraction ; and similar remarks apply to those of the Cape 
Catalogue for N.P.D. much less than 45°. 

An examination of the differences in R.A. and N.P.D. 
between the Radcliffe and Cape Catalogues shows the existence 
of small but systematic differences both in R.A. and N.P.D. I 
am not, at present, able to give any perfectly satisfactory explana¬ 
tion of the cause of the change of these differences in R.A. with 
the N.P.D., which are certainly rather larger than I expected, and 
which possibly may be chiefly due to the Oxford observations, 
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although the R.A.’s of the Melbourne Catalogue, 1880, certainly 
show a similar law of discordance from those of the Greenwich 
Catalogue, 1880 (see Dr. Downing's Table Y. p, 310, Monthly 
Notices , Yol. li.). But these differences are at all events as 
small as those between the determinations of epoch correc¬ 
tions required by the different systems of fundamental stars at 
present employed ; and the mean differences between the two 
Catalogues from the equator u» N.P.l). 115° are so small that 
the results may be combined without leading to errors of any 
practical importance. The differences between the X.P.D. of the 
two Catalogues are so small that the application of a correction of 
+ o // *20 to the Radcliffe N.P.D. and — o '20 to the CapeN.P.D. 
would remove the discrepancy ; and such errors are certainly 
within the limits of those which may arise from defects of the 
refraction tables in use. 

The Greenwich observations differ more from the Radcliffe 
observations than those made at the Cape, and these differences 
agree with the results found from a comparison between the 
Greenwich, 1890, and the Radcliffe, 1890 : but I have nothing, 
at present, to add on this point to my remarks in the Monthly 
Notices for November. With regard t<j the general accuracy of 
the Cape and Radcliffe results, I would appeal to the comparison 
between the Cape, 1880, and the Argentine General Catalogue 
for 1875 given by Dr. Downing in the Monthly Notices for June, 
1887. As a matter of fact the X.P.D's of the Argentine 
Catalogue agree almost identically, in mean results, with the 
Radcliffe, 1890. 

As a further check I give the comparisons between the results 
of the Cape Catalogue, 1885, lately published by Dr. Gill; but I 
have taken these results directly from the General Catalogue, as 
found from the Cape work , without applying certain corrections 
which Dr. Gill has shown would make his results agree rather 
more closely with those of the Greenwich Catalogues. This 
course is necessary if the agreement between the Cape and 
Greenwich results is to be appealed to as a proof of the accuracy 
of the positions of the stars given in these Catalogues. 

The co-latitude of the Cape found by Dr. Gill from the cir¬ 
cumpolar stars, and adopted in the formation of his Catalogue, is 

123 0 56' 3' r *35 ; 

whilst that adopted in the Cape Catalogue, 1880, is 

123 0 56' 3" 41 : 

and these results are, therefore, in close agreement. 

The N.P.D/s of the 1880 and 1885 Catalogues should there¬ 
fore agree for stars at N.P.D. 124 0 . This is found to be the 
case ; and the differences between the results should be confined 
within smaller limits than o"*25 for all stars between N.P.D. 70° 
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and T24 0 , if they are unaffected by any other systematic errors 
than the effects on the refractions of a difference of i°*6 F. due 
to an alteration of the thermometer exposures. But an examina¬ 
tion of the differences of the division corrections applied 1870- 
1879 and 1880-1885, although small, will show that they are of 
the order of magnitude which is here under consideration. The 
results included in the Cape Catalogue, 1885, are also certainly 
not free from suspicion of systematic errors of sensible amount 
when the R - D discordance varies between +1" and — 1" (see 
Table I. p. xvii. of the Cape, 1885, Catalogue) ; and although 
the R — D discordance was certainly confined within much smaller 
limits at the Cape, during the years 1874-1879, I am not pre¬ 
pared to assert that these observations may not have been affected 
by some small systematic errors due to the same causes which 
have affected the observations 1880-1885, and which I believe 
to be chiefly instrumental. 

It should be mentioned that the fundamental epoch of the 
Cape Catalogue, 1880, is that of the Greenwich standard list • 
whilst Dr. Gill has adopted for the Cape Catalogue, 1885, the 
fundamental epoch of Dr. Auwers’ “ Fundamental-Catalog fur 
die Zonen-Beobachtungen am nordlichen Himmel,” and this is 
the chief cause of the small and nearly constant differences in 
R.A. 

If the corrections, which Dr. Gill has deduced from a dis¬ 
cussion of the Pulkowa and Greenwich observations, are applied 
to the results of the Cape Catalogue, 1885, the N.P.D.’s agree 
rather more closely with the Cape Catalogue, 1880, and less 
closely with the Radcliffe, 1890, than before ; but the differences 
are in both cases exceedingly small, as will be seen on reference to 
the Tables given in this paper (see Tables I. and III.). 

With regard to the non-application of any corrections for 
R - D discordance to the Radcliffe observations, the mean differ¬ 
ences for R — D with the zenith-points found from the In adir 
observations given in the results 1881-1887, after corrections for 
flexure have been, as they should be, applied, is for North stars 
—o / 7 *235 with a weight 1518, and for South stars — o 7/ to 4 with 
a weight 2084, and these differences would only indicate an error 
in mean Nadir correction of 

+ o"*o8o ; 

a quantity, whose effects are included in the co-lafcitude investi¬ 
gation, and which I consider too small and uncertain in its 
determination to render it necessary, for practical purposes, to 
discuss whether it is due to error of flexure correction, out¬ 
standing errors of division, or causes affecting solely the reflexion 
observations connected with atmospheric conditions in the 
observing room ; or rather to their combined effects. My expe¬ 
rience does not give me much confidence in the freedom of 
absolute places from systematic errors much less than ±o 7/, 25 • 
and, although I have tried to keep the errors as small as possible, 
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I certainly do not claim that either the results of the Cape Cata¬ 
logue, 1880, or the Radcliffe Catalogue for 1890 are free from 
possible systematic errors within such limits. But the agreement 
between the Cape, 1880, results and those of the Radcliffe, 1890, 
is an unforced one; the systematic discordances are certainly 
confined within narrow limits : and the results of the two 
Catalogues combined afford positions of stars well distributed 
over the whole Southern hemisphere, which are not, so far as I 
can test them, affected with any serious systematic errors. 
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Table III. 

Comparisons between the Cape Catalogues, 1880 {Stone'), and 1885 (Gill). 
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On the mean places of Eight Southern Close Polar Stars. 
By E. J. Stone, M.A., F.R.S., Radeliffe Observer. 


In 1874 February I published and circulated the mean places 
o£ eight Southern close Polar Stars for the years 1860-1900. 
These places were deduced almost exclusively from observations 
made at the Cape Observatory, 1829-1873. The observations 
were brought up from one epoch to another, accurately by the 
trigonometrical method, with Peters value of the precession 
constant • and the proper motions given are merely the small 
outstanding corrections found from a discussion of the residual 
errors, on the assumption that the places required corrections of 
the form 

constant + coxi&ra* T t— 1S60). 

The publication of a Cape Catalogue of 1,713 stars by Dr. 
Gill has led me to compare the computed places with the follow¬ 
ing Catalogues :—Cape, i860 * Melbourne, 1870 ; Cape, 1880 ; 
Cape, 1885 ; and the Appendix to the Cape, 1885, which gives 
the results of the circumpolar observations, 1881-1888 for the 
epoch 1885. 

The agreement of the computed places with the catalogued 
places appears to me remarkable for such close circumpolar stars ; 
in fact, the differences between the Right Ascensions given in the 
General Catalogue, 1885, and the Appendix are as great as the 
discordances between the computed and catalogued places them¬ 
selves. 

But my chief object in writing this Note has been to call 
attention to the smallness of the “ proper motions in R.A.” 
The fact that these residual motions are small for stars whose 
places were not employed in determining the precession constant, 
whilst the Right Ascensions of these eight stars change by such 
quantities as 

— i m 33 s ; — 2S m 30 s ; + io m 20 s ; + i6 m 11 s 
+ i h 2i m 10 s ; + i h 25 111 55 s : + io m 36 s ; and + io m I s 

in 45 years, appears to afford independent evidence of the 
accuracy of Peters’ value of the precession constant. 
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